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AMENDMENTS TO THE DRAWINGS: 



Docket No. 1847.1024 



The attached drawings, FIGs. 5-7, include the operating steps of claims 1, 9 and 13, and 
are submitted as required by the Examiner. Since the pages of original FIGs. 1-4 were 
numbered, replacement sheets are being provided to remove the page numbers to avoid 
confusion. Approval of these changes to the Drawings is respectfully requested. 
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REMARKS 



INTRODUCTION: 

In accordance with the foregoing, claims 1, 9, 13, and 17-22 have been amended. No 
new matter is being presented, and approval and entry are respectfully requested. 

Claims 1-22 are pending and under consideration. Reconsideration is respectfully 
requested. 

OATH/DECLARATION: 

The Examiner submitted that the Oath/Declaration is defective because it recites January 
29, 2001 as the date of the Israel Application No. 141151, which is inconsistent with the date on 
the submitted Israel application document, which indicates an application date of January 28, 
2001. 

It is respectfully submitted that there is some confusion as to the application date of the 
Israel Application No. 141 1 51 . Enclosed herewith is a copy of a letter from Applicant's attorney 
stating that the Israel application was filed on January 29, 2001, together with a copy of a 
certified copy of same, wherein, on the third page of the copied documents, two dates are circled 
for explanatory purposes. Date A is January 29, 2001 , the date stamped by the Israel Patent 
Office showing the date filed. Date B is January 28, 2001 , the date signed by Applicant's 
attorney. 

( 

Hence, the correct filing date of the Israel application is January 29, 2001 . 
The Applicant apologizes for the confusion. 

OBJECTIONS TO THE DRAWINGS: 

In the Office Action, at page 2, numbered paragraph 2, the drawings were objected to. 
The Examiner required drawings showing the operations of claims 1 , 9 and 13. FIGs. 5-7 have 
been added, showing the operations of claims 1, 9 and 13. Therefore, the outstanding drawing 
objections should be resolved. 

In addition, since the pages of original FIGs. 1-4 were numbered, replacement sheets 
are being provided to remove the page numbers to avoid confusion. 

Reconsideration and withdrawal of the outstanding objections to the drawings are 
respectfully requested. 
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CHANGES TO THE SPECIFICATION: 

The specification has been reviewed in response to this Office Action. Changes have 
been made to the specification only to place it in preferred and better U.S. form for issuance and 
to resolve the Examiner's objections raised in the Office Action. 

Claims 1, 9 and 13 have been copied into the specification starting at page 7, line 3, 
together with the brief description of FIGs. 5-7 and insertion of numerals for the operations. No 
new matter has been added. 

REJECTION UNDER 35 U.S.C. §102: 

In the Office Action, at pages 4, numbered paragraphs 5-8, claims 1-4, 9-13 and 17-22 
were rejected under 35 U.S.C. §1 02(e) as being anticipated by Brown et al. (USPN 6,862,363; 
hereafter, Brown). This rejection is traversed and reconsideration is requested. 

The Examiner submits that, in Brown, "R (in equation 6) is the slope to be determined by 
the least squares fit (a form of linear regression)" and "Further note that since identical index (m) 
is used, it follows that T(Xj) = Xj." However, as noted on page 2, line 25, through page 3, line 1 , 
the present invention, as its own lexicographer, recites: "Within the context of the present 
invention, the term "linear regression" is used to include any method in which a linear fit is found 
for a set of points, for example, a least squares fit of the points to a line, as is known in the art. 
This also includes methods involving a filtering step in which points are deleted from the set of 
points prior to determining the linear fit." 

For clarity, claims 1, 9, 13 and 17-22 have been amended to recite, in part: " , wherein 
"linear regression" includes using a filtering operation in which points are deleted from the set of 
points prior to determining the linear fit. " Hence, it is respectfully submitted that the term "linear 
regression" of amended independent claims 1 , 9, 13 and 17-22 is different from the term "linear 
regression" recited in Brown. 

In addition, the specification of the present invention, page 3, lines 7-15, recites: 
"Registration of the two patterns is described by means of a transformation T that maps a pixel Xj 
in the first pattern to a pixel T(Xj) in the second pattern. Methods for obtaining registration 
transformations are disclosed, for example, in Israel Patent Application No. 133562. Two arrays 
in register with each other under the transformations T are compared in accordance with the 
invention as follows. For each pixel Xj in the first array, an ordered pair of numbers (l(Xi), l(T(Xj)) is 
generated where l(Xj) is the intensity of the signal of a pixel Xj in the first array and l(T(Xj)) is the 
intensity of the pixel T(Xj) in the second pattern that is in register with the pixel Xj." Also, the 
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specification of the present invention, page 5, lines 6-8, recites: "A mapping T is found that maps 
each of a plurality of pixels in the spot 315 to a different pixel in the spot 320. For example, the 
pixel 325 may be mapped into the pixel 330." In addition, the specification of the present 
invention, page 5, lines 20-22, recites: "Another method that may be used to put the spots 315 
and 320 into register with each other when the two spots consist of about the same number of 
pixels is to arrange the pixels in each spot in order of decreasing intensity The mapping T is then 
defined that maps the nth pixel in the arrangement of the pixels of the spot 315 with the nth spot 
in the arrangement of the pixels of the spot 320." Hence, it is respectfully submitted that T(Xj) is 
not equal to x h but rather represents a set of pixels of a one or two-dimensional pattern of a first 
array of a digital image of a spot, each pixel having an ordered pair of numbers, which are being 
compared, in the present invention, with and mapped to another set of pixels, Xj, of a one or 
two-dimensional pattern of a second array of a digital image of another spot. Therefore, it 
cannot be said that T(Xj) = Xj. 

Thus, it is respectfully submitted that amended independent claims 1, 9, 13 and 17-22 
are different from the invention of Brown et al. (USPN 6,862,363), and thus, are not anticipated 
by Brown et al. (USPN 6,862,363) under 35 U.S.C. §1 02(e). Since claims 2-8, 10-12, and 14-16 
depend from amended claims 1 , 9 and 13, respectively, claims -8, 10-12, and 14-16 are 
submitted to be not anticipated by Brown et al. (USPN 6,862,363) under 35 U.S.C. §1 02(e) for at 
least the reasons that amended claims 1, 9 and 13 are submitted not to be anticipated by Brown 
et al. (USPN 6,862,363) under 35 U.S.C. §1 02(e). 

REJECTION UNDER 35 U.S.C. §103: 

In the Office Action, at pages 5-7, numbered paragraphs 10-14, claims 5-8 and 14-16 
were rejected under 35 U.S.C. §1 03(a) as being unpatentable over Brown (USPN 6,862,363; 
hereafter, Brown) as applied to claims 1-4 above, and further in view of Rosenfield et al. (Digital 
Picture Processing, 2nd ed., 1982, pp. 23 and 46-48 (hereafter, Rosenfield). The reasons for 
the rejection are set forth in the Office Action 

For clarity, claims 1, 9, 13 and 17-22 have been amended to recite, in part: " . wherein 
"linear regression" includes using a filtering operation in which points are deleted from the set of 
points prior to determining the linear fit. " Hence, it is respectfully submitted that the term linear 
regression" of amended independent claims 1, 9, 13 and 17-22 is different from the term "linear 
regression" recited in Brown. 

The specification of the present invention, page 3, lines 7-15, recites: "Registration of the 
two patterns is described by means of a transformation T that maps a pixel Xj in the first pattern 
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to a pixel T(Xj) in the second pattern. Methods for obtaining registration transformations are 
disclosed, for example, in Israel Patent Application No. 133562. Two arrays in register with each 
other under the transformations T are compared in accordance with the invention as follows. For 
each pixel Xi in the first array, an ordered pair of numbers (l(Xj), l(T(Xj)) is generated where l(Xj) is 
the intensity of the signal of a pixel Xj in the first array and l(T(Xj)) is the intensity of the pixel T(Xi) 
in the second pattern that is in register with the pixel Xj." Also, the specification of the present 
invention, page 5, lines 6-8, recites: "A mapping T is found that maps each of a plurality of pixels 
in the spot 315 to a different pixel in the spot 320. For example, the pixel 325 may be mapped 
into the pixel 330." In addition, the specification of the present invention, page 5, lines 20-22, 
recites: "Another method that may be used to put the spots 315 and 320 into register with each 
other when the two spots consist of about the same number of pixels is to arrange the pixels in 
each spot in order of decreasing intensity The mapping T is then defined that maps the nth pixel 
in the arrangement of the pixels of the spot 31 5 with the nth spot in the arrangement of the pixels 
of the spot 320." Hence, it is respectfully submitted that T(Xj) is not equal to x it but rather 
represents a set of pixels of a one or two-dimensional pattern of a first array of a digital image of 
a spot, each pixel having an ordered pair of numbers, which are being compared, in the present 
invention, with and mapped to another set of pixels, Xj, of a one or two-dimensional pattern of a 
second array of a digital image of another spot. 

It is respectfully submitted that the first and second arrays of the present invention need 
not be superimposed. For example, in dependent claim 5 of the present invention, the first and 
second arrays are not superimposed. The Examiner admits that Brown does not expressly 
disclose that the first and second arrays are not superimposed. Although the Examiner submits 
that Rosenfield suggests a method of correlating two arrays without superimposing them, 
Rosenfield recites: "For example, suppose that we are given two sets of edge points with 
associated orientations (see Section 10.2 on edge detection). We can determine the orientation 
difference of each pair of edge points; this gives us m 2 differences, m of which should be the 
same, yielding a match peak. This corresponds to one-dimensionally cross-correlating the 
orientation histograms corresponding to the two sets of edge points." Rosenberg only compares 
two sets of edge points to obtain orientation histograms of the two sets of edge points. Hence, it 
is respectfully submitted that the description of Rosenfield fails to express using a mapping 
technique for mapping ordered pairs of numbers of a plurality of pixels Xj in a first array to 
ordered pairs of numbers of a plurality of pixels T(Xj) in a second array wherein the two arrays 
may be superimposed or may not be superimposed, as is clear in the independent claims of the 
present invention. 
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Thus, it is respectfully submitted that amended independent claims 1 and 13 are 
patentable under 35 U.S.C. §1 03(a) over Brown (USPN 6,862,363) as applied to claims 1-4 
above, and further in view of Rosenfield et al. (Digital Picture Processing, 2nd ed., 1982, pp. 23 
and 46-48). Since claims 5-8 and 14-16 depend from amended claims 1 and 13, respectively, 
claims 5-8 and 14-16 are submitted to be patentable under 35 U.S.C. §1 03(a) over Brown 
(USPN 6,8262,363) as applied to claims 1-4 above, and further in view of Rosenfield et al. 
(Digital Picture Processing, 2nd ed., 1982, pp. 23 and 46-48) for at least the reasons that 
amended claims 1 and 13 are submitted to be patentable under 35 U.S.C. §1 03(a) over Brown 
(USPN 6,862,363) as applied to claims 1-4 above, and further in view of Rosenfield et al. (Digital 
Picture Processing, 2nd ed., 1982, pp. 23 and 46-48). 

CONCLUSION: 

In accordance with the foregoing, it is respectfully submitted that all outstanding 
objections and rejections have been overcome and/or rendered moot, and further, that all 
pending claims patentably distinguish over the prior art. Thus, there being no further 
outstanding objections or rejections, the application is submitted as being in condition for 
allowance which action is earnestly solicited. 

If the Examiner has any remaining issues to be addressed, it is believed that prosecution 
can be expedited by the Examiner contacting the undersigned attorney for a telephone interview 
to discuss resolution of such issues. 

If there are any underpayments or overpayments of fees associated with the filing of this 
Amendment, please charge and/or credit the same to our Deposit Account No. 19-3935. 



1201 New York Avenue, N.W. 
Suite 700 

Washington, D.C. 20005 
Telephone: (202)434-1500 
Facsimile: (202)434-1501 



Respectfully submitted, 



STAAS & HALSEY LLP 
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METHOD FOR COMPARING SIGNAL ARRAYS IN DIGITAL 

IMAGES. 

FIELD OF THE INVENTION 

The invention relates to methods of comparing the intensity of two signal 
arrays in digital images, for example digital images of a spot in a one- or 
two-dimensional electrophoresis pattern or a DNA chip. 

BACKGROUND OF THE INVENTION 



A digital image may be considered to be an array of signals, where each 
pixel in the image produces a visible signal of a particular intensity. It is often of 

10 interest to compare two such signal arrays. For example, two protein mixtures can 
be separated by one of various separation techniques to produce two one- or two- 
dimensional separation patterns. A digital image of a spot in each pattern, 
corresponding to the same protein could be compared in order to compare the 
amount of the protein present in each mixture. As another example, a DNA chip 

15 having attached to it various oligonucleotide targets is incubated in the presence of 
probe oligonucleotides from two sources. The two probe species are differently 
labeled, so that each probe species produces a visible signal that is distinguishable 
from that of the other species. For example, one probe species may be labeled with 
a fluorescent dye that produces a red signal while the other probe species is labeled 

20 with a fluorescent dye that produces a green signal. A digital image of the red 
signal could then be compared with a digital image of the green signal in order to 
compare the amount of oligonucleotides binding to the chip in the two sources. 

One well-known method for comparing the signal arrays in two digital 
images involves calculating the total intensity in each image and then calculating 
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linear fit. In accordance with the invention, the two arrays are compared by 
means of the slope of the line produced by the linear regression analysis. 

fn another embodiment of the invention, two signal arrays are compared 
that are not superimposed upon one another. The two patterns may be, for 

5 example, digital images of spots in different one- or two- dimensional separation 
patterns such as produced by electrophoresis. The two arrays are first put into 
register with each other. Registration of the two patterns is described by means of 
a transformation T that maps a pixel Xj in the first pattern to a pixel T(xi) in the 
second pattern. Methods for obtaining registration transformations are disclosed, 

10 for example, in Israel Patent Application 133562 Two arrays in register with each 
other under the transformation T are compared in accordance with the invention 
as follows. For each pixel Xj in the first array, an ordered pair of numbers (I(xO, 
I(T(Xj)) is generated where I(Xj) is the intensity of the signal of a pixel x\ in the 
first array and I(T(xi)) is the intensity of the pixel T(xj) in the second pattern that 

15 is in register with the pixel Xj. A linear regression analysis is applied to the points 
(l(Xj), I(T(Xj)). In accordance with the invention, the two arrays are compared by 
means of the slope of the regression line produced by the linear regression 
analysis. 

The invention may be used for the determination of differential gene 
20 expression. In this application, each of the signal arrays to be compared 
represents the level of expression of a particular gene. Typically, but not 
necessarily, the two arrays represent the level of the gene expression under 
different conditions. The invention may also be used for the determination of 
di fferential protein expression. In this application, each of the signal arrays to be 
25 compared represents the amount of a particular protein present in a sample. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order to understand the invention and to see how it may be carried out in 
practice, a preferred embodiment will now be described, by way of non-limiting 
3o example only, with reference to the accompanying drawings, in which: 
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Fig. 1 is a plot of the ordered pairs (Ii(x), kfa)) where Ii(xi) is the intensity 
of a signal produced by a first DNA probe species in the pixel x Xy I 2 (Xj) is the 
intensity of a signal produced by a second DNA probe species in the pixel Xj, the 
DNA probes being bound to DNA targets on a DNA chip; 
5 Fig. 2 shows two two-dimensional separation patterns; 

Fig. 3 shows a enlargement of first and second spots from the first and 
second separation patterns, respectively, of Fig. 2, and 

Fig. 4 shows a plot of the points (I(Xj),T(I(xj))), where I(xj) is in the intensity 
of a pixel xj in the first spot of Fig. 3 and I(T(xO) is the intensity of a pixel T(xj) in 
i o the second spot that is in register with the first spot under a transformation T. 
EXAMPLES 

Example i Two superimposed spots 

A DNA chip having DNA targets bound on it was incubated in the presence 
of a sample containing first and second DNA probe species, where each probe 

15 species was labeled with a label producing a distinct visible signal. Each of the first 
and second probe species bound to a particular target on the chip thus produces a 
distinct signal array in a region of the chip where the target is located. For a pixel 
Xj, the intensity of the two signal arrays is represented by an ordered pair of 
numbers (Ii(xj), l?(xi)) where Ii(xO is the intensity of the signal produced by the 

20 first probe species in the pixel Xi and I 2 (xi) is the intensity of the signal produced by 
the second probe species in the pixel Xj. Fig. 1 shows a plot of the ordered pairs 
(li(Xi), A linear regression analysis was applied to the points (Ii(xj), 1 2 (xi)) 

that produced the best linear fit 200 to the points. The slope of the line 200 was 
found to be 1.48, indicating that a probes of the second species binding to a 

25 particular target on the chip were present in the sample at an abundance of about 
1.48 times that of probes of the first species binding to the same target. The two 
spots are compared by means of the slope of the line 200. 
Example 2 Separated arrays 

Two samples containing proteins are separated to produce a pair of 
30 two-dimensional separation patterns. Fig. 2 shows a representation of two 



-5- 

two-dimensional separations patterns 305 and 310. A spot 315 in the first pattern 
305 is to be compared with a spot 320 in the second pattern 310. Fig. 3 shows 
• enlargements of the spots 315 and 320, divided into pixels. The pixels in each spot 
form a signal array. Each pixel in the spot 315, for example, the pixel 325 has an 

5 associated intensity I(xj). Similarly, each pixel y\ in the spot 320, for example the 
spot 330, has an associated intensity I(yj). A mapping T is found that maps each of 
a plurality of pixels in the spot 315 to a different pixel in the spot 320. For example, 
the pixel 325 may be mapped into the pixel 330. 

If the two spots 315 and 320 consist of the same number of pixels, then the 

io mapping T may be obtained by first putting the entire patterns 305 and 310 into 
register with each other. The patterns 305 and 310 are put in register with one 
another by means of a transformation T that maps each pixel Xi in the pattern 305, 
for example the pixel 330 to a pixel T(xi) in the pattern 310. A transformation that 
puts the two patterns into register with each other may be found, for example, as 

15 disclosed in Israel Patent Application No. 133562. The restriction of the 
transformation T to the spot 315 maps pixels in the spot 315 to pixels in the spot 
320. 

Another method that may be used to put the spots 315 and 320 into register 
with each other when the two spots consist of about the same number of pixels is to 

20 arrange the pixels in each spot in order of decreasing intensity. The mapping T is 
then defined that maps the nth pixel in the arrangement of the pixels of the spot 315 
with the nth spot in the arrangement of the pixels of the spot 320. 

When the two spots 315 and 320 consist of about the same number of 
pixels, and the mapping T has been defined, pairs of numbers are (I(xi), I(T(xi))) 

25 fanned where [(xj) is in the intensity of a pixel xj in the pattern 105 and I(T(xO) is 
the intensity of the pixel T(xj) in the pattern 115 that is in register with Xj under the 
transformation T. Fig. 4 shows a plot of the points (I(Xj),T(I(xi))). A linear 
regression analysis is applied to the points that produces the best linear fit 400 to 
the points. The slope of the linear fit 400 is found to be 4.8 indicating that the spot 
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320 contains about 4.8 as much protein as is present in the spot 315. The two spots 
are compared by means of the slope of the line 400. 

It say, the spot 315 consists of substantially more pixels than the spot 320, 
the following method may be used to put a plurality of the pixels of the spot 315 

5 into register with pixels in the spot 320. The pixels in each spot are arranged in 
order of decreasing intensity. A predetermined fraction n of the pixels in the spot 
315 are then deleted from the arrangement of the pixels of that spot, to produce a 
provisional arrangement of the pixels of that spot. A predetermined fraction rz of 
the pixels in the spot 320 are then deleted from the arrangement of the pixels of that 

io spot, to produce a provisional arrangement of the pixels of that spot, n and n are 
selected so that the two provisional arrangements consist of about the same number 
of pixels. Preferably, the pixels deleted to form the provisional arrangements are 
substantially uniformly distributed in each of the initial arrangements. Thus, about 
every 1/n-th pixel is removed from the initial sequence of pixels from the spot 315 

15 and about every l/r 2 -th pixel is removed from the initial sequence of pixels from 
the spot 320. A transformation T is then defined that maps the nth pixel in the 
provisional arrangement of the pixels of the spot 315 with the nth spot in the 
provisional arrangement of the spot 320. 

Pairs of numbers are (I(x), I(T f (Xj))) formed where I(xO is in the intensity of 

2b a pixel x, in the pattern 105 and I(T(xi)) is the intensity of the pixel T f (xO in the 
pattern 115 that is in register with x under the transformation T\ Fig. 5 shows a plot 
of the points (I(x;)/T(I(xj))). A linear regression analysis is applied to the points 
that produces the best linear fit 500 to the points. The slope of the linear fit 500 is 
multiplied by r 2 /rj to compensate for the deletion of points from the two spot 

25 arrangements. 

It will also be understood that the system according to the invention may be 
a suitably programmed computer. Likewise, the invention contemplates a computer 
program being readable by a computer for executing the method of the invention. 
The invention further contemplates a machine-readable memory tangibly 



embodying a program of instructions executable by the machine for executing the 
method of the invention. 
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CLAIMS: 

1. A method for comparing first and second signal arrays, the arrays being 
comprised of pixels, each pixel in an array having an intensity, the method 
comprising steps of: 

5 (a) associating to each of a plurality of pixels Xj in the first array a pixel 
T(Xj) in the second array, and 
(b) applying a linear regression analysis to the ordered pairs of numbers (xj, 
T(Xi)) so as to produce a slope. 

2. The method according to Claim 1 wherein the first and second signal arrays 
io are superimposed and T(x»)=Xi. 

3. The method according to Claim 2 wherein the first and second signal arrays 
are obtained by incubating a DNA chip in the presence of first and second probe 
species, the first probe species producing a signal that is distinguishable from a 
signal produced by the second probe species. 

15 4. The method according to Claim 2 wherein the first and second signal arrays 
are obtained by staining a spot in separation pattern with first and second labels, the 
first label producing a signal that is distinguishable from a signal produced by the 
second label. 

5. The method according to Claim 1 wherein the first and second arrays are not 
20 superimposed. 

6. The method according to Claim 5 wherein the first and second signal arrays 
are spots in a first and second separation pattern, respectively. 

7. The method according to Claim 6 wherein the first and second separation 
patterns are in register, and for each pixel Xi in the first spot, T(xi) is the spot in the 

25 second separation pattern in register with Xj. 

8. The method according to any one of the previous claims for use in 
determining differential gene expression or differential protein expression. 

9. A method for determining differential gene expression of a gene comprising 
steps of: 
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(u) obtaining digitized images of first and second signal arrays representing 
first and second expression levels of the gene, respectively, each pixel in 
an image having an intensity; 

(b) associating to each of a plurality of pixels Xj in the first image a pixel 
5 T(Xj) in the second image, and 

(c) applying a linear regression analysis to the ordered pairs of numbers (xj, 
T(\j)) so as to produce a slope. 

10. The method according to Claim 9 wherein the first and second signal arrays 
are superimposed and T(Xj)=Xi. 
io LI. The method according to Claim 10 wherein the first and second signal 
" arrays are obtained by incubating a DNA chip in the presence of first and second 
probe species, the first probe species producing a signal that is distinguishable from 
a signal produced by the second probe species. 

12. The method according to Claim 10 wherein the first and second signal 
15 arrays are obtained by staining a spot in separation pattern with first and second 

labels, the first label producing a signal that is distinguishable from a signal 
produced by the second label. 

13. A method for determining differential protein expression comprising steps 

of: 

2b (a) obtaining digitized images of first and second signal arrays representing 

first and second expression levels of the protein, respectively, each pixel 

in an image having an intensity; 
(b) associating to each of a plurality of pixels X; in the first image a pixel 

T(xj) in the second image, and 
25 (c) applying a linear regression analysis to the ordered pairs of numbers (Xj, 

T(Xj)) so as to produce a slope. 

14. The method according to Claim 13 wherein the first and second arrays are 
not superimposed. 

15. The method according to Claim 14 wherein the first and second signal 
;,o arrays are spots in a first and second separation pattern, respectively. 
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1.6. The method according to Claim 15 wherein the first and second separation 
patterns are in register, and for each pixel Xj in the first spot, T(xi) is the spot in the 
second separation pattern in register with xj. 

1.7. A program storage device readable by machine, tangibly embodying a 
5 program of instructions executable by the machine to perform method steps for 

comparing digitized images of first and second signal arrays, the images being 
comprised of pixels, each pixel in an image having an intensity, the method 
comprising steps of: 

(a) associating to each of a plurality of pixels x; in the first image a pixel 
io T(xj) in the second image, and 

(b) applying a linear regression analysis to the ordered pairs of numbers (x i5 
T(xO) so as to produce a slope. 

18. A computer program product comprising a computer useable medium 
having computer readable program code embodied therein for comparing digitized 

1 5 images of first and second signal arrays, the images being comprised of pixels, each 
pixel in an image having an intensity, the computer program product comprising: 

computer readable program code for causing the computer to associate to 
each of a plurality of pixels \\ in the first image a pixel T(xO in the second image, 
and 

20 computer readable program code for causing the computer to apply a linear 

regression analysis to the ordered pairs of numbers (xj, T(xj)) so as to produce a 
slope. 

19. A program storage device readable by machine, tangibly embodying a 
program of instructions executable by the machine to perform method steps for 

25 determining differential gene expression of a gene comprising steps of: 

(a) obtaining digitized images of first and second signal arrays representing 
first and second expression levels of the gene, respectively, each pixel in 
an image having an intensity; 

(b) associating to each of a plurality of pixels Xi in the first image a pixel 
30 T(x») in the second image, and 



(c) applying a linear regression analysis to the ordered pairs of numbers (xj, 
T(xj)) so as to produce a slope. 

20. A computer program product comprising a computer useable medium 
having computer readable program code embodied therein for determining 
differential gene expression of a gene the computer program product comprising: 

computer readable program code for causing the computer to obtain 
digitized images of first and second signal arrays representing first and second 
expression levels of the gene, respectively, each pixel in an image having an 
intensity; 

computer readable program code for causing the computer to associate to 
each of a plurality of pixels x\ in the first image a pixel T(xO in the second image, 
and 

computer readable program code for causing the computer to apply a linear 
regression analysis to the ordered pairs of numbers (xj, T(xj)) so as to produce a 
slope. 

21. A program storage device readable by machine, tangibly embodying a 
program of instructions executable by the machine to perform method steps for 
determining differential protein expression comprising steps of: 

(a) obtaining digitized images of first and second signal arrays representing 
first and second expression levels of the protein, respectively, each pixel 
in an image having an intensity; 

(b) associating to each of a plurality of pixels Xj in the first image a pixel 
T(xj) in the second image, and 

(c) applying a linear regression analysis to the ordered pairs of numbers fa, 
T(xj)) so as to produce a slope. 

22; A computer program product comprising a computer useable medium 
having computer readable program code embodied therein for determining 
differential protein expression the computer program product comprising: 

computer readable program code for causing the computer to obtain 
digitized images of first and second signal arrays representing first and second 
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expression levels of the protein, respectively, each pixel in an image having an 
intensity; 

computer readable program code for causing the computer to associate to 
each of a plurality of pixels x\ in the first image a pixel T(xj) in the second image, 
5 and 

computer readable program code for causing the computer to apply a linear 
regression analysis to the ordered pairs of numbers (xj, T(xO) so as to produce a 
slope. 

For the Applicants, 

REINHOLD COHN AND PARTNERS 

By: 
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